Function of the N-terminal region of the phosphate-sensing histidine kinase, SphS, in Synechocystis sp. PCC 6803.
In Synechocystis sp. PCC 6803 the histidine kinase SphS (sll0337) is involved in transcriptional activation of the phosphate (Pi)-acquisition system which includes alkaline phosphatase (AP). The N-terminal region of SphS contains both a hydrophobic region and a Per-Arnt-Sim (PAS) domain. The C-terminal region has a highly conserved transmitter domain. Immunological localization studies on heterologously expressed SphS in Escherichia coli indicate that the hydrophobic region is important for membrane localization. In order to evaluate the function of the N-terminal region of SphS, deletion mutants under the control of the native promoter were analysed for in vivo AP activity. Deletion of the N-terminal hydrophobic region resulted in loss of AP activity under both Pi-deficient and Pi-sufficient conditions. Substitution of the hydrophobic region of SphS with that from the Ni2+-sensing histidine kinase, NrsS, resulted in the same induction characteristics as SphS. Deletion of the PAS domain resulted in the constitutive induction of AP activity regardless of Pi availability. To characterize the PAS domain in more in detail, four amino acid residues conserved in the PAS domain were substituted with Ala. Among the mutants R121A constitutively expressed AP activity, suggesting that R121 is important for the function of the PAS domain. Our observations indicated that the presence of a transmembrane helix in the N-terminal region of SphS is critical for activity and that the PAS domain is involved in perception of Pi availability.